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tem cell fate is determined by growth factors. But on
page 309, Kléber et al. show that the right combination
of growth factors can also keep cells from committing to
a differentiated fate. Neural crest stem cells (NCSCs), they find,
are maintained by the dual punch of Wnt and BMP.
NCSCs have the potential to become many different cell
types. For example, Wnt exposure of NCSCs results in sensory
neurons, BMP exposure results in autonomic neurons, TGF
 
 
 
exposure results in smooth muscle, and NRG1 exposure results
in glia. Most NCSCs see Wnt as they leave the neural tube and
start to migrate throughout the developing embryo. Yet not all
become sensory neurons. The new results indicate that some
escape because BMP is present to block Wnt’s differentiation
activity, as has also been seen in bone precursors.
More than a simple blockade to a sensory fate, the combi-
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nation of Wnt and BMP actually instructs NCSCs to maintain their stem cell qualities. In their presence,
all differentiated fates were avoided, and stem cell markers were expressed for days in culture. Upon
Wnt withdrawal, NCSCs were then still able to differentiate in response to NRG1, TGF
 
 
 
, or BMP.
Responsiveness to Wnt, however, was diminished after several days in culture. A few days after
emerging from the neural tube, NCSCs in vivo were also less responsive to Wnt. This property might
restrict the place and time of sensory neuron formation. Since Wnt is no longer potent, other factors may
have to assume control of stem cell maintenance. Or perhaps an early blast of Wnt and BMP sustains
stem cells until they find a differentiation signal.
A complex of downstream effectors of BMP and Wnt signaling—Sox and 
 
 
 
-catenin, respectively—
has been found in bone and endodermal cells. Whether this combination turns on genes for stem cell
maintenance in NCSCs remains to be seen. 
 
Microtubules born on microtubules
 
icrotubule (MT) arrays form, say Janson et al. (page
297), when MT nucleators stick to existing MTs. This
creates new nucleation sites for more MTs, thanks to the
activities of 
 
 
 
-tubulin and a MT-associated protein called mto2p.
Fission yeast have a simple, consistent interphase MT
arrangement composed of four bundles per cell. The two anti-
parallel MTs that make up each bundle overlap at their minus
ends at the interphase microtubule organizing center (iMTOC),
which attaches to the nuclear envelope.
The nuclear envelope is also where mto2p has been
found. The new results suggest that mto2p organizes interphase
MTs by recruiting a complex of 
 
 
 
-tubulin and its associated
proteins (
 
 
 
-TuC) to existing MTs. mto2p colocalized with 
 
 
 
-TuCs
on MTs, particularly at iMTOCs. It was at these colocalization
sites where most new MTs were born, suggesting that mto2p
may activate the 
 
 
 
-TuC once it binds to a MT.
The emergence of a new MT from an old one helps to form
the antiparallel arrangement of the bundles. The minus ends of
new MTs consistently pointed away from the existing iMTOC.
The basis for the preferential growth direction is not clear, but
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may be due to bundling and stab-
ilization by Ase1p, which may
prefer to bind to antiparallel MTs.
Mutant cells lacking mto2p
had only one bundle instead of
the usual four. In these cells, 
 
 
 
-TuCs
were not found on MTs. The mu-
tants were thus unable to nucleate
new MTs after their arrays were
depolymerized.
The more complex linear inter-
phase arrays common in epithelial
cells, neurons, and plant cells
may also be formed by MT-bound
 
 
 
-TuCs. The spindle midzone is
another site of antiparallel MT
overlap that harbors 
 
 
 
-TuCs.
Centrosome-independent spindle
formation may thus also rely on
MT-bound 
 
 
 
-TuCs. 
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